Summary -Brief consideration is given to some simple growth functions commonly applied in animal science and other fields of biology, namely the exponential (with abrupt cut-off), monomolecular, logistic and Gompertz. Consideration is then given to two nested growth functions, the Richards and a new function which takes the form of a generalised Mitscherlich equation and is capable of describing both diminishing returns and sigmoidal patterns of growth. The two functions are compared using sets of growth data on cows, goats, pigs, dogs and geese.
Introduction
Growth functions provide a mathematical summary of time course data on the growth of an organism or part of an organism. The term growth function is generally used to denote an analytical function which can be written down as a single equation. Thus, a general growth function connecting weight lNto time t is where f is some functional relationship.
In animal science, growth functions have been used since the early years of this century. Key papers in the development of this area are those by Robertson (1908 Robertson ( , 1923 on the logistic equation, Spillman and Lang (1924) the monomolecular, Winsor (1932) the Gompertz, and von Bertalanffy (1957) on a forerunner of the Richards equation. A useful monograph on the theory of feeding and growth in animals is that by Parks (1982) , and the classic reference book on bioenergetics and growth, which is well worth browsing, is that by Brody (1945) .
The use of growth functions is largely empirical. The form of the function f will sometimes be chosen by simply looking at the data and making an informed guess. However, it is preferable to select or construct a function that has some biological plausibility, and whose parameters may be meaningful, i.e. they may characterize some underlying physiological or biochemical mechanism or constraint. In (10) The logistic was first derived by Robertson (1908) in studying autocatalysis and was subsequently introduced into animal science by him (Robertson, 1924 figure 5 for different values of n. The point of inflexion is able to occur at any fraction of the mature weight as n varies over the range -1 < n < c°.
This can be seen from the second differential which gives a point of inflexion at:
The function was originally developed to study plants (Richards, 1959) figure 6 which shows the full range of behaviour of the growth function.
It is possible to provide a tentative interpretation of equations (24) 
